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because the simplicity of the spectral laws and the exceptional accu-
racy with which they apply appear to promise that the correct expla-
nation will be very simple and will give valuable information
about the properties of matter. I should like to consider some of
these theories somewhat more closely, several of which are extremely
interesting and have'been developed with the greatest keenness
and ingenuity, but unfortunately space does not permit me to do
so here. I shall have to limit myself to the statement that not
one of the theories so far proposed appears to offer a satisfactory or
even a plausible way of explaining the laws of the line spectra.
Considering our deficient knowledge of the laws which determine
the processes inside atoms it is scarcely possible to give an explana-
tion of the kind attempted in these theories. The inadequacy of
our ordinary theoretical conceptions has become especially apparent
from the important results which have been obtained in recent years
from the theoretical and experimental study of the laws of tem-
perature radiation. You will therefore understand that I shall not
attempt to propose an explanation of the spectral laws; on the
contrary I shall try to indicate a way in which it appears possible
to bring the spectral laws into close connection with other pro-
perties of the elements, which appear to be equally inexplicable on
the basis of the present state of the science. In these considerations
I shall employ the results obtained from the study of temperature
radiation as well as the view of atomic structure which has been
reached by the study of the radioactive elements.

Laws of temperature radiation. I shall commence by men-
tioning the conclusions which have been drawn from experimental
and theoretical work on temperature radiation.

Let us consider an enclosure surrounded by bodies which are in
temperature equilibrium. In this space there will be a certain
amount of energy contained in the rays emitted by the surrounding
substances and crossing each other in every direction. By making
the assumption that the temperature equilibrium will not be dis-
turbed by the mutual radiation of the various bodies Kirchhoff
(I860) showed that the amount of energy per unit volume as well
as the distribution of this energy among the various wave lengths